Effects of different free fatty acids on insulin resistance in rats.
Much evidence demonstrates that elevated free fatty acids (FFAs) are associated with insulin resistance. However, it is not clear whether different FFAs can cause different degrees of peripheral insulin resistance. This study aimed to investigate the effects of short-term elevation of FFAs on hepatic and peripheral insulin action, and determine whether FFAs with different degrees of saturation have differential effects on hepatic insulin resistance. Intralipid+heparin (IH, polyunsaturated fatty acids), oleate (OLE), lard oil+heparin (LOH), and saline (SAL) were separately infused intravenously for 7 hours in normal Wistar rats. During the last 2 hours of the fat/saline infusion, a hyperinsulinemic-euglycemic clamping was performed with [6-3H] glucose tracer. Plasma glucose was measured using the glucose oxygenase method. Plasma insulin and C-peptide were determined by radioimmunoassays. Plasma FFAs were measured using a colorimetric method. Compared with infusion of SAL, plasma FFA levels were significantly elevated by infusions of IH, OLE, and LOH (P<0.001). All three fat infusions caused remarkably higher hepatic glucose production (HGP) than SAL (P<0.001). OLE and LOH infusions induced much higher HGP than IH (P<0.01). Glucose utilization (GU) was decreased with all three fat infusions relative to SAL (P<0.001), but GU did not differ among the three types of fat infusions. Short-term elevation of FFAs can induce hepatic and peripheral insulin resistance. Polyunsaturated fatty acids induced less hepatic insulin resistance than monounsaturated or saturated fatty acids. However, IH, OLE, and LOH infusions induced similar peripheral insulin resistance.